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ABSTRACT 
A well-preserved Lower Triassic radiolarian fauna was found in a siliceous 

claystone and cherr séquence in the Kuzu area of the Ashio Terrane, central 

Japan. This fauna includes “Paleozoic type” radiolarians represented by spi- 

cular type Palaeoscenidiidae and Entactiniidae with some common species of 

the Latc Early Lriussic Purentactinin rtakatsugawaemis (Pn) Assemblage. 

Spathian conodonts Ncospathodus trianguLiris (Bcnder) and Neohindfoddla 

benderi (Kozur & Mosricr) co-occur with these radiolarians. Bascd on the 

faunal analy.sis and chronological dating by conodonts, ihis radiolarian buna 

probably represents an older part of the Pn Assemblage, w'here “Paleozoic 

t)'pe’' Enractiniidac are still a dominant componenr in Early Triassic time. 
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RÉSUMÉ 
Ritdiolaires triassiques inférieurs (Spathien) de la région de Kuzu (Préfecture de 

Tochigi, Japon central). 

Une faune bien conservée de radiolaires du Trias inférieur a été trouvée dans 

une série de pciites siliceuses et de jaspes dans la région de Kuzu, Ashio 

Terrane, Japon central, (’ette faune inclut des radiolaires de « type paléo¬ 

zoïque » représentés par des spiculés de type Palaeoscenidiidae et Entacti¬ 

niidae avec quelques espèces communes de l’Assemblage à Parentactinia 

nakatsugatoaensts (Pn) de la fin du Trias inférieur. Des conodontes spathiens 

Neospathodus triangularis (Bendcr) et Neohindcodrlla benderi (Kozur ôf 

Mostler) co-existent avec ces radiolaires. Sur la base des faunes analysées et de 

la datation par les conodontes, cette faune de radiolaires représente probable¬ 

ment une partie ancienne de l'assemblage à P. nakatsugawaensis, dans lequel 

les Entactiniidae de « type Paléozoique » sont encore dominants au Trias 

inferieur. 
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INTRODUCTION 

Since radiolarian extraction by the HF method 

was established, the biostratigraphy and taxono- 

my of Triassic radiolarians has developed rapidiy 

mainly in the European Terhys (e.g., Ko7Air 6c 

Mostler 1972; Duniitrica 1978a, b; De Wever ei 

ai 1979), western North America (e.g-, Pessagno 

et al. 1979; Blome 1984), and western Pacific 

régions (e.g., Naltaseko & Nishimura 1979; Yao 

1982). Due to rhe scarcir>' of radiolarian-bearing 

Lower Triassic vsequences around the world, 

Power Triassic radiolarian biostratigraphy lags 

well behind thaï of the Middit Triassic to 

Jurassic (e.g., Matsuoka Yao 1986: Hori 19S8, 

1990: Matsuoka 1995a. b; Sugiyaina 1997). 

Lithological and geochemical investigations hâve 

recently been undertaken in Upper Permian and 

Power Triassic sequences involving the Permian- 

Triassic (P-T) boundary in varions areas in Japan 

(Yamakita 1987; Ishida et ai 1992; Kuwahara et 

ai 1991; Sugiyama 1992; Kamata & Kajiwara 

1996). Only limited information is available on 

the biostratigraphy of Diwer Triassic radiolarians 

(Sashida 1983, 1991: Sashida & Tgo 1992; 

Sugiyama 1992, 1997; Blome Reed 1992; 

Nagai & Mizutani 1993: Kozui et al. 1996). 

Biostraiigraphic and taxonomie investigations arc 

important to establish the transition betM'cen the 

Paleozoic and Mesozoic radiolarian faunas. 

Accordingly, rhis paper présents results of a detai- 

led investigation of Power Triassic radiolarians in 

the Kuzai area of the Ashio Terrane, Tochigi 

Préfecture. In a preliminary report, Kamata 

(1995) described Power Triassic radiolarian bios¬ 

tratigraphy from a section belonging to die Kuzu 

Complex. In rhis paper, the systematics ol Power 

Triassic radiolarians from two samples in the 

same section are presented. 

GEOPOGIC SETTING 

Power Triassic radiolarians were obtained from a 

Maebashi 

139 15 45 

36”20'H 

Ashio sedimentary complex | ; Granitic rocks 

[ ~ I Tertiary and Quaternary volcanic rocks | | Alluvial  deposits 

Utsunomiya 

SEA OF JAPAN 

Fig. 1. — Index map showing A, the distribution of Inner Zone of Southwest Japan; B. the outline of geology of the Ashio Mountains; 
M.T.L.. Médian Tectonic Line; l.-S.T.L., Itoigawa-Shizuoka Tectonic Line; T.T.L,, Tanakura Tectonic Line. 
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siliceous claystone and bedded chcrc sequence of 

the Kuzu Complex (Kamata 1996) in the Ashio 

Terrane (Fig. 1). The Kuzu Complex consists 

mainly ot stacked slices of a cherr-clasric séquen¬ 

ce with huge rhrusi sheeis of greenstone and 

limestone. The chert-claitic sequence is formed 

of Lower Trlas.sic black carbonaceous or siliceous 

claystone, Middie Triassic to Lower Middle 

Jurassic chert, and Middle co Lower Lfpper 

Jurassic clasric rocks (Kamata 1996, 1997). The 

investigated section, bclonging to die lower part 

of rhis complex, is located at the southeastern 

part of Tanuma Town, Aso-Gun, Tochigi 

Préfecture (Fig. 2). Ir is exposcd along a coad-cut 

of the Natund Laboratory of Tofq'o Universiry of 

Agriculture and Technology. The section is com- 

posed of altcrnating black .siliceous claystone and 

dark gray cherr with pale green siliceous clay- 

scone interbeds. The occurrence of représentative 

species of the Parentactina nukatsugawaemis (Pn) 

Assemblage uf Sugiyama (1992) were reported 

from rhis section prcviously (Kamata 1995). The 

tentative stratigraphy of this section is established 

in ascending order as follows (Figs 3, 4): 

Unît A. Srrongly sheared sandstonc, approxima- 

tely 2 m rhick. 

Unit B. Gray, medium-grained sandstone inclu- 

ding blocks of bedded cherr yielding Upper 

Triassic radiolarians, about 8 m thick. 

Fig. 3. — Route map along the road*cut of the Natural Laboratory of Tokyo Institute of Agriculture and Technology showing the 
occurrence of siliceous rocks and radiolarian localities. a, gray bedded chert; b, greenish gray siliceous claystone intercalated with 
black siliceous claystone and black chert; c, sandstone; d, sheared zone; e, strike and dip of bedding plane; f, strike and dip of fault 
plane. 
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TNK-R-09 
TNK-R-08 

TNK-38 

TNK-37 
TNK-36 

TNK-35 
TNK-34 

10 m 

Fig. 4. — Columnar section of the study section, a. bedded 
chert; b. siliceous claystone with layer of chert; c, sandstone; 
d, sheared zone: e, fault. 

Units C, D. Both unies composed of pale green, 

fissile, siliceous clRysrone; wcll-developed .scaly 

cleavages developed siibparallel to bedding plane. 

Unît E. Unit composed mainly of pale green 

claystone wîili  inrercalation.s ol black siliceous 

and/or gray ro black chert layers a few centime- 

ters thick. The black siliceous claystone is rather 

muddy cornpared with the chert, and more sili¬ 

ceous than the pale green siliceous claystone. The 

black siliceous claystone is similar lo the muddy 

chert of Sugiyama (1992). Thickness and 

amount ot the black siliceous claystone and chert 

layers increases upwards in the unit; siliceous 

claystone and chert layers alternate in the upper 

part. Minor folding is présent. Ahcrnacing black 

siliceous claystone (TNK-R-08) and black chert 

(TNK-R-()9) front the upper part of Unit E 

contain Spathian radiolarians and conodonts. 

Radiolarian fauna from samplcs ’l’NK-34  to 

38 described by Kamata (1995) is also of 

Spathian âge. 

Unit R Well-hedded gray to black chert contai- 

ning Mîddiç Triassic radiohirians of the 

Triasîocanxpe deweiKi'l Assemblage of Yao (1982). 

GEOLOGIC AGE AND RADIOLARIAN  

FAUNA 

Sample TNK-R-OO contains a radiolarian fauna 

comparable to the Parentactima nakatsugawaensis 

Assemblage of Sugiyama (1992) and also a rich 

conodont fauna composed of Neospathodm tri- 

U7iguLirh (Bcndei 19*^0), N. clinatm Orchacd & 

Sweet, 1995, Cornudina igoi Koike, 1996, 

Neohmdeodella baideri (Ko/ur & Mostler, 1970), 

and manv unidentified ramiform éléments 

(Fig. 5). No agc-diagnostic conodonts are présent 

in sample TNK-R-08 whicli contains very well- 

preserved radiolarians. 

Neospathodus triangularis (Bender, 1970) and 

Neohindeodella henderi (Kozur Ôc Mostler,- 1970) 

are well-known l/ate Early Triassic conodont spe- 

cies (Fig. 6). The occurrence ol Ne<npathodus tri- 

angularis (Bender, 1970) has bcen reported from 

the Spatitian of ihe Tcthyan région in Kitshmir, 

the vSalt Range, Spin, and Japan (e.g., Sweet et ai 

1971: Gocl 1977; Koike 1981; Matsuda 1985). 

Matsuda (1985) and Sweet (1988) summarized 

the conodont zonations and indicated ranges of 

Lowei Triassic conodonts based on these biostra- 

tigraphic investigations. In thcsc régions, N. tri- 

angiilaris îs onc of the main componenrs of the 

Spathian conodont fauna. The base of the N. tri- 

iinguLiris-N. hormeri zone (Matsuda 1985) and 

N. triangulatis zone (Sweet 1988). both indicati¬ 

ve of the lower Spathian, are defmed by the first 

occurrence of rhis species. In Japan, N. triarigu- 

laris is a characierisiic specie.s of the A^. 

triangularP-N. ? collinsoni zone of the lower 

Spathian (Koike 1981). Furthermore, Koike 

(1996) described Cornudina igoi from the Taho 

Formation distributed in Ehime Préfecture south- 
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Fig. 5. — Spathian conodonts from the TNK-R-09. A, Neospathodus triangularis (Bender); B, C, Cornudina igoi Koike; D, H, 
Neohindeodella benderi ^Kozur & Mostler); E, F, Neospathodus sp.; G, ? Neospathodus clinatus Orchard & Sweet. Scale bars: 
100 pm. 

wcst Japan, and indicated that this species occurs 

in the basal part of the N. trunigubris-N, horme- 

ri zone of û\c lowex Spàihian (Fig. 6). 

The radiolarian fauna in this paper consists 

mainly of Palaeoscenidiidae and Encactinudae 

with some common specics of the Pn Assemblage 

of Sugiyama (1992) and TRI zone of Sugiyama 

(1997). The fauna is rcpresented by species of 

Archaeoseniautis, Parentactinia, Entactiriia (?), 

Enlactinoiphaera (?), Ctypiostephanidiunh and 

Pantancllium (?) (F'ig. 7). Tripod or mono-seg- 

mentcd Nasse!larians, such as Hozmadia and 

mulci-scgmcnr Nasscllaria such as Triassocampe 

rarcly occur. 

SERIES LOWER TRIASSIC : MT. 

Stage Smithian : Spathian Ani. 

conodont zones (Koike 1981) 
N. dieneri- « N.triangularis- ^ 

N. conservatius ' N.7 collisoni 

Neospathodus triangularis 

(Bender) 

Cornudina igoi Koike 

Neohindeodella benderi 

(Kozur & Mostler) 

Fig. 6. — Known ranges of detected conodont species plotted on the conodont zones proposed by Koike (1981). 
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Fig. 7. — List of Early Triassic radiolarians from the study section, s.c., siliceous claystone: ch,, chert. 

Sugiyama (1992) considered the âge of Pn 

Assemblage as late Spathian based on co-occur- 

ring conodonts belonging to the Neospathodus 

hormeri Assemblage but suted that the lower 

limit of this assemblage is unknown. Rccently, 

Sugiyama (1997) comparcd TRO and TRI with 

the lowcr part and the upper part of the Pn 

Assemblage of Sugiyama (1992), respectively. In 

this study, N. triangiilaris (Bender, 1970) and 

Cornudina igoi Koike, 1996 arc associated with 

some commun radiolarian spccies of the Pn 

Assemblage. Kusunoki & Imoto (1996) also 

reported a radiolarian fauna attributed to the Pn 

Assemblage associated with the lower Spathian 

conodonts N. triangulam and Gondolella jubata 

(Sweet, 1970). They emphasized that the Pn 

As.scmblage ranges down to the lower Spathian. 

This présent evadence suggests that the range of 

some species of the Pn Assemblage may extend 

down to the lower Spathian. 

As hriefly stated above, the radiolarian fauna dis- 

cussed herc has both Palcozoic and Lower Triassic 

affinities. The family Entactiniidae is panicularly 

abondant exceeding more than 50% of the cotai 

number of the idcntified radiolarian species within 

this fauna. Considering the range of the cono¬ 

donts, the radiolarian fauna represents an older 

part of the Pn Assemblage (Sugiyama 1992) and 
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TRO (Sugiyama 1997), and “Paleozoic type” 

Entactiniidae are still a dominant component in 

Early Triassic assemblages. Futher analysis of 

Spathian radiolarian faunas is necessary because 

FollicuculuSy a représentative species of TRO, bas 

not been found in the studied section. 

METHODS AND TECHNIQUES 

Radiolarian specimens were separated from sili- 

ceous rock .samples in the following manner: 

(1) rock samples were crushcd inio small frag¬ 

ments of several centimeters; (2) crusiied samples 

were placed in five percent hydri>fluoric acid for 

24 hours; samples were wa.shcd and sieved 

using a mesh ot 50 pm opening, tlic residue was 

dried in an oven. Well-prescn^d radiolarian .spé¬ 

cimens were mounted on an SEM plug and gold 

coared in a vacuum evaporator. The surface tea- 

tures and inner .structures were observed with the 

Scanning Electron Microscope. 

SYSTEMATIC PALEONTOLOGY 

Ail  figured specimens are deposited in collcctionvS 

of the Department of Earth Sciences, University 

of Yamaguchi (DEUY). 

Subclas-s RADIOLARIA  Müller, 1858 

Order POLYCYSTINA Ehrenberg, 1838 

emcfid. Riçdel, 1967 

Suborder SPUMELLARIA Ehrenberg, 1875 

Family PalaEOSCI-NIDIIDAE Riedel, 1967 

emend Holdsworth, 1977 

dmws Archaeosemantis Dumitrica, 1978b 

Archaeosentantis brevispinosa n. sp. 

(Fig. 8A-C) 

Types. — Holor^’pc, Figure 8A, TNK-R-08, DEUY- 

YK3617; pararvpes, Figure 8B, TNK-R-08, DEUY- 

YK3627, Figure 8C, DEUY-YK3618. 

Etymology. — Brevispinosa means having short 
spines. 

Occurrence. — Sample TNK-R-08, Kuzu area, 
central Japan. 

Dimensions (pm). — Based on eight specimens: 
Icngth of apical spines 5.0 to 21.8 (average 15.9); 
length of basal spines 72.8 to 126.0 (average 85.3). 

Description 

Species composed usuaJIy of eight spines consis- 

ting of four apical spines and four basai spines, 

arising from a short médian bar (MB). The four 

basal spines are conical, short, rod-like, and rug- 

ged. Two, conimonly straight basal spines diver¬ 

ge from one end of MB. Three or four apical 

spines; spines conical, very short, and obliquely 

divergent upward from end of MB at a smaller 

angle. 

Remarks 
(3ompared with other ArchaeosemantiSy the basal 

and apical .spines of this species are shorter. 

Archaeosemantis cristianensis is similar to this spe- 

cies, but difiers by possessing long and down- 

wardly curved basai spines. 

Archaeosemantis cristianensis 

Dumitrica, 1982 

(Fig 8D, H) 

Archaeosemantis pterostephanus Dumitrica (part) 

I978h: 52. pl. 5, figs 7, 8 (non pl. 5.Tigs 9-12). 
ArchaeosCfTianfis erhtianensts Dumitrica, 1982; 423, 

pl, 1, lig. lli  pl. 3, ftg. lE pl 4, figs 5, 7, 11, pl 6, 
fig. 2, pl. 7. figs 3. 12, 13. - .Ando er ai 1991, pl. 9, 

fig. 12. -Nagai & Mi/utani 199.3:7, pl. 1, fig. 9. 
Archaeosernanrii ventata Sashida, 1983: 171, pl. 36, 
figs 1-9; 1991; 686. fig. 5-4. 5, 6, 7, 8. - Nagai & 
Mizuuni 1993; 7. pis 1. U. 

Archaeosemantis sp. aff. A. venusta .Sashida, 1991: 686, 

figs 5-9. - Kamata 1995: fig. 6-1,2. 

Archaeosemantis .sp. - Sashîda 1991: 686, fig. 5-1, 2, 

3. 
Archaeosemantis cristianensis Dumitrica, 1982 mor¬ 

photype A Sugiyama, 1992; 1209, fig. 14-3. 
Archaeosemantis cristianensis Dumitrica, 1982 mor¬ 
photype B Sugiyama, 1992: 1209. fig. l4-6. 

Occurrence. — Common in TNK-R-08, 09, Kuzu 
area, Tochîgi Préfecture. Mc. Kinkazan and 

Minokamo City, Gifu Prélecture. Kanto Mountains, 
Saitama Préfecture, central Japan. Vicentinian AIp.s, 
Italy. 

Remarks 
Dumitrica (1982) described specimens ofA. cris¬ 

tianensis having broad variation in the disposi- 
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tion and lengch of spines. Sugiyama (1992) pro¬ 

posée! rw'o morphorypes A and B for rhis species, 

and staced chat phenotypic variation is cau.sed by 

the rotation of half of morphotypt? A around the 

axis of the médian bar (MB). 

Genus Parentactinia Dumirrica, 1978b 

Parentactinia karasawayamaensis n. sp. 

(Fig. 9G^M) 

Tyi’es. — Huloiypc, Figure 9H, TNK-R-OS, DEUY- 
YK3493: Pararypes, Figure 9G. TNK-R-08. DEUY- 

YK3654; Figure 91, TNK-R-OH, DElJY^YK3h53; 
Figure 9J, FNK-R^OS, DEUY-YK3650; Figure 9 K, 

TNK-R-08, DHIJY-YK363S; Figure 91., l’NK-R-08, 

DFUY-YK3657; Figure 9M. TNK-R-08, DEUY- 

YK3533. 

Etymology. — Species name karasawayamaensis 

cornes irom Karasawayama Shrine close to rhe studied 
section. 

OccUR-RENCn. — Abundant in TNK-R-OS, Kuzu 

area, central Japan. 

DimeN-SION.S (pni). — Ba.scd on ten .speciinens: .shell 
diameter, 160 to 190 (average 178); length of apical 

or basal spines 100 to 220 (average 175); ail spines 

broken, see Fig. 9L; wall thickness less than 10. 

Description 

Species with spherical latticed shell and a spiculé 

consisring of seven or cighr rod-likc spines ari- 

sing from à short eccentric MB. Rod-like spines 

straiglit and penetrating the wall ol shell. 

Cortical shell, ttiin, and relaiively smooih surfa- 

ccd, enclosing an ecceniric spiculé widi seven or 

eight radial spines ând a very short MB. Cortical 

shell nearly .spherical and supported by ail radial 

spines. Pore pattern of .shell composed of inter¬ 

sections of bars forming numerous quadrangular 

or triangular pore frames. Main radial spines 

long, rod-like, and occasionally ciirved tipward 

outside of shelh Internai spines arise Irum MB 

and penetrate the shell wall, Main spines slightiy 

thicker outside shell wall than in the internai 

portion. Four apical spines situated in the iipper 

hémisphère diverge upwardly at about 45° above 

the horizontal plane. Commonly three or four 

basal spines. MB is eccentrical. 

RJ'MARKS 

This new species is similar to Polyentactinia (?) 

phauhahingensis ̂reported by Sashida & Igo 

(1992), but the latter lias an uneven shell wall 

lorincd ot intcrsccting bars. 

Parentactinia nakatsugawaensis 

Sashida, 1983 

(Figs 8E-G, I-N, 9A) 

llnuamcd Spumellaria — Matsudn üt Isozaki 1982: 

pl. 3. fig.s 33-35. 
Varcntaeiinia nakatsugawaensis Sashida, 1983: 

172-173. pl. 37, fig.s 1^9; 1991: 687. Fig. 5-15, 16, 

lies 6-1, 3-6. — Sugiyama 1992: 1212, fig. 14-7-10, ~ 
Bloine A' Rffd 1992: 376, Fig. 14-3, 4. — N.ïgai & 

Mizurani 1993: pl. I, Hgs 1-6. * Kamata 1995: hg. 6- 
4. not 8. - Kusunoki & Imoio 1996: 91, Fig. 1, - 

Sugiyama 1997-* 184. llg. 27-2.3. 
Parentactinia Sa.shida, 1991: 689, Fig. 7. 

OCCUKRENCE. — Abundant in TNK-R-08, 09, Kuzu 
area, Tochîgi Préfecture. Mt. Kinkazan and 

Minokamo City, (.îifli  Prélecture. Southern Kameoka 

City. Kyoto ITefecture. Kanto Mountains, Saîtama 
PrcFccUire, central Japan Oregon, USA. 

Dimensions Ipm). — Based on forty-ihrec spéci¬ 

mens: length of apical spines 21 lo 65 (average 42); 
length of basal .spines 65 ro 234 (average 106); diame¬ 

ter of incomplète .shclls 120 ro 230 (average 136). 

Remarks 

This species consists of four apical and four basal 

spines with a loosc latticed shell. The basal spines 

of .sonie spccimcnvS bave stout, slightiy curved, 

long branches. Four or fivc branches diverge 

medially lo distally along the basal spines. Two 

shorter brandies are conical and diverge upward. 

Two additional long stout, rod-like branches 

diverge inw'ard. Diameter of branches slightiy 

sniallcr less diai of basal spines. Each long brandi 

beats two to four directional vspinules distally. 

The spinales anastomose with each oiher for¬ 

ming a loosely reticulare shell. Some spccimen.s 

posscs.s an almo.st complote single shdl. Surface 

of the shell riigged due to minuic spinulcs; porcs 

irregular in shape. Shdl is supported by ihc basal 

spines and is incomplète apically MB eccentric- 

ally situated or tangent lo the shell. 

Pareniacnnia nakatsugawaensis was First described 

by Sashida (1983) from black chert of the Kanto 
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Fig. 8. — A-C, Archaeosemantis brevispinosa Kamata n. sp., A, holotype, DEUY'YK3617: B, paratype, DEUY-YK3627; C, paratype, 
DEUY-YK3618: D, H. A. cristianensls Dumitrica; D, DEUY-YK3629. H. DEUY-YK3481; E-G. I-N, Parentactinia nakatsugawaensis 
Sashida; E. DEUY-YK3538; F. DEUY-YK3479; G, DEUY-YK3545; I. DEUY-YK3509: J. DEUY-YK3603: K. DEUY-YK3486; L. 
DEUY-YK3506; M, DEUY-YK3588; N, DEUY-YK3422. Scale bars: 100 pm. 
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Mountains; later Sugiyama (1992) described this 

species in greater detail and con.sidered it dia¬ 

gnostic of the Pn Assemblage of the upper Lower 

Triassic. The shell ol this specics is well preserved 

and shows variations in development in my 

mater i al. 

Parentactinia sp. A 

(Fig. 9 B) 

Figured SPECIMEN. — Figure 9B, TNK-R-08, 

DEUY-YK3609. 

Occurrence. — Rare in TNK-R-OS, Kuzu area, 

central Japan. 

Dimensions (pm). — Bascd on two Spccimens: Icngth 
of long apical spines 100 to 160 (avetage 129): length 

of short apical spines Icss rliaji 20; diarnerer of incom¬ 
plète shelis 140 10 175 (average 157); width of basal 
nemisphere approximately 350. 

Remarks 

This species is composed of four apical and four 

basal spines with an incomplète lauiced shcll. 

Basal spines very long, ihick, rod-like, slightly 

curved upward, and genily tapered distally. Loose 

hemispheric shcll is supported by the four basal 

spines. 

Parentactinia sp. A is easily distinguished from 

P. nakatsugawaemis by possessing very thick basal 

and apical spines. 

Parentactinia oktichichibtiensis 

(Sashida, 1991) 

(Fig. 90 

Archaeothamnulus okuchichibuensis Sashida, 1991: 
687,%. 5-10  ̂14. 
Parentactinia okuchichibuensis (Sashida) — Sugi)'ama 

1992: 1213» fig- l6-2a, 2b. — Nagai & Mizutani 
1993: pl. 1, %s 7. 8. - Kusunoki & Imoto 1996: 91, 
%. 2. 

Occurrence. —Common in l*NK-R-08, 09, Kuzu 
area, Tochîgi Préfecture. Mt. Kinkazan and 

Minokamo City, Gifu Préfecture. Southern Kameoka 

City, Kyoto Prcfcctiire. Kanto Mountains, Saitama 

Préfecture, central Japan. 

Remarks 

Sugiyama (1992) transferred this species from 

Archaeothamnulus to Parentactinia because it pos- 

sesses two apical spines. In my material, this spe¬ 

cies also has two apical spines. 

Family Entactiniidae Riedel, 1967 

Genus Entactinia Foreman, 1963 

Entactinia (?) tanumaensis n. sp. 

(Fig. 9D-F) 

Types. — Holotypc, Figure 9D. TNK-R-08, DEUY- 

YK3500; paratvpc.s, Figure 9F.. TNK-R-OH, DEUY- 

YK3522; Figuré 9F, TNK-R-08, DEUY-YK3643. 

Etymology. — Tanumaensis is derived from Tanuma 

’Fcnvn. Suidied section is located at the southeastern 

part of Tanuma Town. 

Occurrence. — Common in TNK-R-08, Kuzu 
area, central Japan. 

Dimensions (pm). — Based on five specimens: length 

of main spines 50 to 110 (average 78.7); diameter of 
sheli 80 to 100 (average 90). 

DESaUPlION 

Species with a well-developed latriccd shell with 

five to six rod-like main spines and numerous bi- 

spines. Latticed shell spherical with five to six 

needle-like primary spines. Primary spines pos- 

sess shallow groove.s proximally and strongly 

taper distally. Spine length ncarlv cqual to dia- 

mcccr of shcll. Shcll wall rachcr thick, pcnctratcd 

by variably-sized rounded pores. Numerous 

radial and very short bi-.spLnes arise Irom the 

shell wall. Internai construction unknown. 

Remarks 

This species is similar to Entactinia nikorni 

Sashida Igo (1992), but differs from the later 

by possessing strongly tapered nccdlc-like prima¬ 

ry spines. This species is questionably assigned to 

Entactinia because of the absence of three-bladed 

spines. 

Genus Entactinosphaera Foreman, 1963 

Entactinosphaera (?) sashidai n. sp. 

(Fig. lOA-D) 

Types. — Holotypc, Figure lOA, TNK-R-08, DEUY- 

YK3483; paratypes. Figure lÜB, TNK-R-08, DEUY- 

\TC3490; Figure lOC. TNK-R-08, DEUY-YK3508, 

Figure lOE, TNK-R-08, DEUY-YK3434. 
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Rq. 9. — A. Parentactinia nakatsugawaensis Sashiüa, DEUY-YK3Ô93; B, Parentactinia sp. A, DEUY-YK3609; C. Parentactinia oku- 
chichibuensis (Sashida). DEUY-YK3616:,D-F, Enlactinia (?) îanumaensis Kamata n. sp.. D, holotype, DEUY-YK3500; E. paratype. 
DEUY-YK3522; F, paratype. DEUY-YK3643; G-M. Parentactinia karasawayamaensis Kamata n. sp.. G. paratype. DEUY-YK3654; 
H. holotype. DEUY-YK3495: I, paratype. DEUY-YK3653: J, over View, paratype, DEUY-YK3650; K, paratype, DEUY-YK3653: 
L, long apical and basal spines are preserved, paratype, DEUY-YK3657; M, over view, paratype, DEUY-YK3533. Scale bars: 
100 pm. 
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Ei YMOlonv, — Specics name, sashidai is nanied for 
Associate Professor Kacsuo Sashida oF Tsukuba 
Universiry in honor of his contriburion to the srudy of 
Lower Tnassic radiolarians. 

OccURRJiNCK. — Commun in TNK-R-08, Kuzu 
area, central Japan. 

Dimensions (pm). — Ba-sed on fivc specimens : shell 
diameter, lüO tu 150 (average 128); length of main 

spines, 120 to 210 (average 145). 

DESCRJiniON 

Test small, spherical, spongy wiih four to six 

needle-like main spines. Shell wall of some speci¬ 

mens des'elops minute circular pores and humps. 

Main spines taper to a point. Spines one to rwo 

times diameter of shell. Internai structure un- 

known. 

Remarks 

Entactinosphaera (?) sashidai n. sp. is similar to 

E. chiakensis but diffcrs by possessing a spongy 

shell. 

Entactinosphaera chiakensis 

Sashida àc Igo, 1992 

(Fig. 101, J, L-N) 

Entactinosphaera chiakensis Sashida & igo, 1992: 

1302, fig. 14-1-7, 9. 10. 15. 

Occurrence. — Common in TNK-R-08, Kuzu 

area, central Japan. Phatthalung, Southern Peninsular 

Thailand. 

Remarks 

This species consists of outer and inner shells 

with four to six needle-like spines. Two shells are 

connected by secondary spines. 

Family Aci inommume Haeckel, 1862 

entend. RJedel, 1967 

Gcnus Sashida & Igo, 1992 

Thaispbaem (?) igoi n. sp. 

(Fig. lOE-H, K) 

Types. — Hok.typc> Figure lOF, TNK-R-08, DEÜY- 
YK3647; paratypes, Figure lOF., TNK-R-08, DEUY- 

YK3637; Figure lOG, TNK-R-08, DEUY-YK3655; 
Figure lOH, TNK-R-08, DEUY-YK3622; Figure 

lOK, TNK-R-08, DEUY-YK3591. 

EtvmOLOGY. — The species is named in honor of 
Prof. Emeritus Hisayosht Igo who introduccd me to 
the study of the Ashio Terrane. 

Occurrence. — Common in. TNK-R-08, Kuzu 

area, central Japan. 

Dimensions (pra). — Bascd on nine specimens: cor¬ 

tical shell diameter, 14() to 180 (nverage 160); medul- 

lary shell diameter, 50 to 60, length of main spines 
100 to 180 (average 110); wall rhicl^ess 13-20 (avera¬ 

ge 15);. porc diameter less than 20. 

DKSCRiniüN 

Test consisting of a cortical shell with five to six 

priinary spines and an inner medullary shell; 

both shells are spherical. Cortical shell rhin- 

wallcd, composed of circular lu subcirculaj* pores 

with smail nodes at vertices. Inner shell mucb 

smaller than outer .shell; diameter approxîmately 

one ihird of ihe outer shell. Ckirricjl  and mediil- 

lary shells connected by six tbin, rod-like beams. 

Four to fivc primary spines are ihick, thrcc bla- 

ded, and taper distally; primary spines aligned 

with internai beams. Length of primary spines 

commonly cqual to diameter of cortical shell. 

Remarks 

Thuisphaera (?) igoi n. sp, resembles Entactino- 

sphaem chiakensis Sashida & Igo, but differs from 

il by possessing thrce-bladod and shorter main 

spines. Thaïsphdera (?) igoi is also vety similar to 

T. minuta Sasfiida Igo, but differs by huving 

longer and thicker primary spines. 

Family Pan rANELl.lUME Pessagno, 1977 

Pantanellium (?) tnrgeum Sashida, 1991 

(Fig. ljD,G^),L) 

Paritanellîum (?) inrgetwi Sashida, 1991: 691, fig. 7- 
9-14. — Nagai & Mizutani 1993: pL 3, fig. 4-6. - 
Kamata 1995: fig. 6-6, 7, 

OccURHENCt. — Rare in TNK-R-08, 09, Kuzu area, 
Tochigi Prefocrurc, Mt. Kinkazan and Minokamo 
City, Gifu Préfecture. Kanto Mountains, Saitama 

Préfecture, central Japan. 

RHMy\RKS 

Test composed of an ellipsoidal to subspherical 

cortical shell, a spherical medullary shell and two 

rod-like bipolar spines. Well-prcscrved matcrial 
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Fig. 10. — A-D, Bniactinosphaera (?) sashidai Kamata n. sp.. A, holotype, DEUY-YK3483, B. paratype, DEUY-YK3490; C, paratype, 
DEUY-YK3508; D, paratype. DEUY'YK3434; E-H, K, Thaisphaera (?) /go/Kamata n. sp.; E. paratype, DEUY-YK3G37; F, holotype, 
DEUY'YK3647, G, paratype, DEUY-YK3655; H. showing internai structure, paratype, DËUY-YK3622: K, paratype, DEUY-YK3591: 
I, J. L-N, Entactinosphaera chiakensis SasU\6a & Igo; 1, DEUY-YK3492: J, DEUY-YK3520; L, DEUY-YK3421: M, DEUY-YK3433; 
N. showing inner Shell, DEUY-YK3485. Scale bars: 100 pm. 
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Fig. 11. — A*C, K, Crypfostephanidium longispinosum (Sashida). A, DEUY-YK3625; B, DEUY-YK3634; C. showing arch-like skele- 
ton of aj, DEUY-YK3641; K. showing internai structure of A. L. D. and V spinules. DEUY-YK3633; 0. G-J, L. Pantanellium (?) vir- 
geum Sashida; D. 0EUY-YK3474; G, DEUY-YK3614; H. DEUY-YK3649; I. DÊUY-YK3438; J, DEUY-YK3498: L. entarqement of D 
showing cortical shell and beams, DEUY-YK3475; E, F, Pantanellium (?) sp. A; E, DEUY-YK3466; F, DEUY-YK3430. Scaie bars: 
100 pm. 
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shows the medullary shell connectée! to the corti¬ 

cal shell by numerou-s radia! beams (Fig. l ID, L). 

Pantanellium (?) sp. A 

(Fig. IIE, F) 

Figured SPECIMENS. — Figure IIE, TNK-R-08, 
DEUY.YK3466î Figure 11F, TNK-R-OS. DEUY- 
YK3430. 

Occurrence. — Rare in TNK-R-08r 09, Kuzu area, 
central Japan. 

Remarks 
Test consists of a subspherical to spherical shell 

with bipolar spines. Shell wall has very small, 

irregular elliptical to circulât pores with well- 

developed nodes. Bipolar spines very thin and 

possessing slight grooves proximally. 

Vantanellium (?) sp. A is distinguished from P. (?) 

vïrgeum Sashida by having thin spines and a 

spherical to subspherical shell with many pores. 

Suborder NASSELLARIA Ehrenberg, 1875 

Family Eptingiidae Dumitrica, 1978a 

Genus Cryptostephanidium Dumitrica, 1978a 

Cryptostephanidium longispinosum 

(Sashida, 1991) 

(Fig. 11A-C,K) 

Spon^rtntepimmdium lon^pimmm Sashida, 1991: 694, 
hg. 7-1-8. 
? Tripocycliû japonka Nakaseko ^ Ni.shiiTiura, 1979 — 
Blome €titl 1986, pl. 8.3, hg. 18. 
Cryptostephanidium lungispinosum (Sashida) — 
Sugiyama 1997: IKIS, hg. 13-1, 2. - Nagai & 
Mhurani 1993- pl. 2, fig. l'3. - Kamata 1995: 28, 
Hgs 6-16. 

Occurrence. —Abundant in TNK-R-()8. 09, Kuzu 
area, Tochigi Préfecture. Mt. Kinkazan and 
Minokamo City, Gifu Prcfccuirc. Kanto Mountains, 
Sairaina Préfecture, central Japan. Oregon USA. 

Remarks 
Studied specimens are quite similar to those 

above listed for Cryptostephanidium longispino- 

sum. Internai shell structure i.s well observed in 

broken specimens (e.g., Fîg. 11-C, K) which 

clearly show a MB, long apical and primary laté¬ 

ral spines, and the vertical and dorsal spines as 

well as the sagittal ring. 
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